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ones could not be made. Some are excellent, and most 
of the others are quite up to the level which ought to be 
maintained in so important an undertaking. Of the 
typographical style, it may be enough for us to say that 
the publishers have succeeded in giving what they desired 
to produce—a page in which the matter is at once con¬ 
densed and legible. 

Altogether, the work deserves to be warmly welcomed 
in England. Those who possess it will have within reach 
the best results that have hitherto been attained as to the 
meaning, the evolution, and the affinities of all classes of 
English words. 


OUR BOOK SHELF. 

List of the Snakes in the Indian Museum. By W. L. 

Sclater. 

This list contains the names of 350 species of snakes 
represented in the collection of the Indian Museum, Cal¬ 
cutta, Of the 350 a large majority, 210, are from the 
Indian Empire (inclusive of Burma and Ceylon), leaving 
6S forms that are known to inhabit parts of British India 
unrepresented in the collection. When it is remembered 
how rare and local many snakes are, how many species 
are known by a single specimen, and how seldom oppor¬ 
tunities of collecting occur in such tracts as the remoter 
hills of Southern India, the Assam ranges, the forests of 
Tenasserim, &c., which abound in peculiar forms, those 
who have had charge of the Indian Museum may be con¬ 
gratulated on having succeeded in bringing together 
representatives of so large a proportion of the Indian 
Ophidian fauna. The number of species represented in 
the Museum of the Asiatic Society, the nucleus of the 
Indian Museum, Calcutta, when the reptiles were cata¬ 
logued by Mr. W. Theobald in 1865, was about 120, so 
that there has been an increase of 75 per cent, in 26 
years. Altogether, as regards Indian snakes, the Cal¬ 
cutta collection is probably only inferior to that in the 
British Museum. 

The publication of the present list has naturally been 
greatly facilitated, if indeed it may not be said to have 
been caused, by the appearance, in 1890, of Mr. Bou- 
lenger’s work on Indian Reptilia and Batrachia, to which, 
in his introduction, Mr. Sclater fully acknowledges liis 
obligation. A few species have been added by Mr. 
Sclater to those described by Mr. Boulenger as inhabitants 
of British India. 

This is probably the last contribution to Indian geo¬ 
logical literature that may be expected for the present 
from its author, who has, according to an announcement 
in Nature for January 2 1, received an appointment at Eton 
College. During his brief tenure of the Deputy Super- 
intendentship, Mr. Sclater has done some useful work for 
the Indian Museum, especially in completing the cata¬ 
logue of Mammalia commenced by Dr. j. Anderson, 

W. T. B. 

The Living World: Whence it Came and Whither it is 

Drifting. By H. W. Conn, (New York and London : 

G. P. Putnam’s Sons, 1891.) 

In this book Prof. Conn undertakes to present a review 
of the speculations concerning the origin and significance 
of life, and of the facts known in regard to its develop¬ 
ment, with suggestions as to the direction in which the 
development is now tending. The subject is certainly 
large enough, but the author has prepared himself for 
dealing with it by careful study of the highest authorities 
in biological science, and he succeeds in giving a clear, 
impartial, and interesting account of the main lines of 
inquiry connected with the theory of evolution. He 
begins with a general chapter on the sources of “ bio- 
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logical history,” indicating the meaning of evidence from 
fossils, from embryology' and anatomy, and from other 
departments of research. He then expounds the various 
ideas which have been suggested as to the origin of life, 
bringing into prominence two propositions which may be 
distinguished from mere hypotheses. These are (1) that 
life arose in the ocean, and (2) that the first form of life 
was the simplest possible condition of living matter, cer¬ 
tainly simpler than any living organisms with which we 
are acquainted to-day, and very likely simpler than the 
simplest mass of diffused protoplasm. Next comes a 
summary of the leading facts and speculations about the 
origin of the animal kingdom ; and this is followed by a 
chapter setting forth “ the record from fossils.” The work 
is completed by a general view of the course of animal 
evolution, a sketch of the history of plants, and a dis¬ 
cussion of various questions relating to the probable 
future of the living world. A list of references is added, 
which will be of considerable service to readers who may 
desire to study more minutely the philosophy of evolu¬ 
tion. 

Adventures amidst the Eqtiatorial Forests and Rivers 
of South America; also in the West Indies and the 
Wilds of Florida. To which is added “Jamaica 
Revisited.” By Villiers Stuart, of Dromana. With 
many illustrations and maps. (London : John 
Murray, 1891.) 

A great part of this book relates to travels which took 
place more than thirty years ago. The work is not, 
however, less interesting on that account, for the im¬ 
pressions recorded in it are reproduced from letters and 
journals written at the time and on the spot. The author 
writes without pretension, and has much that is attractive 
to say about Surinam, Cayenne, Demerara, the Orinoco, 
Trinidad, Martinique, and Florida. In the chapters on 
Jamaica he combines the impressions obtained during 
his first visit with those made upon him in 1891, when 
he was present at the opening of the Jamaica Exhibition. 
Mr. Stuart writes of this island with the strongest en¬ 
thusiasm. “ It is impossible,” he says, “ to exaggerate 
its loveliness. The most skilful writers must despair of 
conveying any adequate idea of its fairy-like charms.” 
He gives an excellent account of the progress made by 
the people of Jamaica in the interval between his two 
visits. On all’sides he was struck in 1891 by evidences- 
of industry and improvement; and of the coloured 
population he asserts that they seemed to him the 
merriest and happiest peasantry he had met with in any 
part of the world. 


LETTERS TO THE EDITOR. 

[ The Editor does not hold himself responsible for opinions ex‘ 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part u/"Nature, 
No notice is taken of anonymous communications .] 

Cirques. 

From two or three of the criticisms of the views in my volume 
on “ The Ice Age in America,” concerning cirques, I concluded 
that there was some misunderstanding as to the thing signified 
by the word, and accordingly wrote to Mr. Russell, of our 
Survey, whose views I had adopted, and who has had wider 
acquaintance with the facts concerning them than anyone else 
in America. I send you his reply, which you are at liberty to 
publish if you wish. I am sure all interested in glacial matters 
will value a communication from so eminent an authority, and 
will find that much light is shed upon the subject by his recent 
explorations in the Mount St. Elias district of Alaska. 

G. Frederick Wright. 

Oberlin, Ohio, U.S.A., December 16, 1891. 
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Department of the Interior , United States Geological Survey, 
Washington , D.C., December 12, 1891. 

Prof. G. Frederick Wright, Oberlin, Ohio. 

My dear Sir, —Your letter, calling attention to Mr. Bonney’s 
remarks on the nature of cirques in a review of your “Ice 
Age in North America” (Nature, vol. xliv. p. 537), led me to 
think that possibly all who have written on their character and 
origin were not considering the same phenomena. This 
suggestion was strengthened on referring once more to several 
of the essays which have appeared on the subject. In Bonney's 
paper on the formation of cirques (Quart. Journ. Geol. Soc., 
London, vol. xxvii., 1871, pp. 312-324}, three conditions are 
mentioned, which ate stated to be most favourable to their 
production ; these are :— 

“ (1) Upland glens, combes, or terraces, so shaped as to give 
rise to and to maintain many small streams. 

“ (2) Strata, moderately horizontal, over which these streams 
fall, which, by their constitution, yield considerably to the other 
forms of meteoric denudation.” 

“ (3) These strata must nevertheless allow of the formation of 
cliffs ; and thus perhaps the most favourable structure is thick 
beds of limestone, with occasional alternating bands of softer 
rock.” 

In the High Sierra of California—where the cirques are 
situated, my description of which you quote, and which called 
forth Mr. Bonney’s criticism in Nature —none of the condi¬ 
tions mentioned above, except that the rocks are sufficiently 
durable to stand in cliffs, have perceptibly influenced the forma¬ 
tion of the topographic features under consideration. 

The cirqties are not situated “in upland glens, combes, or 
terraces, so shaped as to give rise to and maintain many small 
streams,” but are in the very crests of the mountains, and 
receive practically no drainage from above. They are not in 
horizontal strata, but in various locks some of which are highly 
inclined. The most typical examples occur in granite, which 
is broken by well-defined vertical joints. 

The rocks are sufficiently hard to allow of the formation of 
cliffs, but this property is requisite for the production of other 
similar topographic forms, and not an exception peculiar to 
those in which cirques occur. 

Not only the cirques of the Sierra Nevada, but hundreds of 
others in the basin ranges of Nevada and Utah, in the Rocky 
Mountains, and in the mountains of Southern Alaska, have been 
formed under conditions which are the reverse of those stated 
by Mr. Bonney. 

Another class of topographical forms resembling cirques are 
well known ; these are the “alcoves” formed in the edges of 
mesas and table-lands where the rocks are essentially horizontal 
and usually heterogeneous. They are common in the Catskill 
Mountains, and all along the borders of the plateau on the west 
of the Appalachians from New York to Alabama. They occur 
in the great plateau regions of New Mexico and Arizona, and 
are common in the canon walls along the Green and the 
Colorado Rivers, where they were studied by Powell. Modified 
examples occur in the sediments of Lake Lahontan, and in the 
bad lands of Dakota, but in these instances the strata are mostly 
too soft to stand in vertical walls. I have seen good examples 
at Table Mountain, Cape of Good Hope, and it is safe to say 
they will be found wherever nearly horizontal rocks, sufficiently 
durable to form cliffs, have been canoned or eroded into mesas. 

The mode of formation of alcoves is too well known to 
require detailed description. They are formed by the action of 
streams cutting niches in precipices, which are enlarged by the 
dashes of spray from water-falls, by solution, and by the grind¬ 
ing of debi'is in the pools into which waters cascade. Alcoves 
are most abundant in comparatively low regions, for the reason 
that when strata are greatly elevated, they usually become in¬ 
clined or folded ; but there is no reason why they should not be 
found at any altitude, provided the rock conditions favour their 
formation. 

It seems to me that alcoves, and not cirques , were formed 
under the conditions postulated by Mr. Bonney, and that the 
two are genetically distinct. 

Since writing the account of the cirques of the High Sierra, 
quoted by you in “ The Ice Age in North America,” I have visited 
the Southern Appalachians and the high mountains of Southern 
Alaska, always having the various problems of mountain sculp¬ 
ture in mind. The Southern Appalachians are without evidence 
of former glaciation, while the mountains, of Southern Alaska 
are now undergoing intense glaciation. In the former, cirques 
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are absent, but in the latter they are abundant, especially on the 
northern sides of the crests of the mountains, and are the sources 
from which numerous glaciers flow. 

The initiation of rain and rill sculpture is well illustrated on 
the sides of many of the valleys of Southern Alaska ; and, as 
you are well aware, there are many valleys in that region which 
were formerly filled with glaciers to a depth of 2000 feet or 
more, but from which the ice has now disappeared. All the 
minor features due to aqueous erosion on the sides of the 
valleys, previous to their occupation by glaciers, were removed by 
the ice. The surfaces were cleared of their old records as the 
sculpture on ancient monuments was sometimes removed to 
make room for a new bas-relief. When the ice melted, it left 
the steep slopes without vertical lines, but more or less deeply 
scoi*ed in horizontal bands. Through analogy with the pene- 
planes described by Davis, we might call these “ pene-slopes.” 
The rain falling on these slopes initiated new lines crossing the 
glacial grooves at high angles, and forming; miniature canons, 
which receive numerous branches in their upper courses. Many 
times, several small stream channels coming together have cut 
radiating channels separated by buttresses, while below, the 
stream plunges over cascades or runs through deeply-cut gorges. 
This miniature sculpture is characteristic of immature drainage 
on inclined surfaces. The combined excavations made by several 
tributaries near the heads of these new drainage channels have a 
somewhat basin-like form, but the interiors of thebasins are rough, 
and divided by ridges, and their walls, although steep, do not ap¬ 
proach the vertical. These topographic forms in miniature are 
clearly the work of rain and rills, and have no complicating 
conditions, except the nature of the strata in which they are 
cut, and in the best examples this is homogeneous. 

Let us renew our studies in the Southern Appalachians, 
where, as already stated, no evidence of former glaciation has 
been detected. About many of the higher summits in that 
region there are large conical depressions, on the sides of 
which are many rill channels that converge towards a common 
outlet. These depressions are many times strikingly crater¬ 
like in form, but their sides are sloping, and usually deeply 
covered with dbbris , but in no instance are they vertical cliffs. 
So far as can be judged, these depressions are not dependent on 
rock structure, and are certainly not confined to horizontally 
bedded rocks, but in the best examples have been excavated in 
strata that are highly inclined. They occur near the summits 
of mountains and on the sides of precipitous ridges, and receive 
little if any drainage from above. They belong genetically to 
the same class as the miniature excavations on the pene-slopes 
of Alaska, but are of far greater size ; and owing to the dis¬ 
integration and decay of the rocks, and probably, also, to their 
fuller development, are much more uniform in contour. 

The depressions about the summits of the Southern Appa¬ 
lachians are not cirques , but in my opinion, are of the nature of 
prototypes of cirques. The general outline of the model has 
been secured ; but for the final sculpturing, in order to form 
typical cirques , another tool is required. That tool is ice. 

Should a climatic change occur which would admit of the 
accumulation of perennial snow about the summits of the 
Appalachians, the depressions referred to would be the first 
to be filled, and would give origin to ice streams of the Alpine 
type. The neve snow accumulating in these depressions would 
become compacted at the bottom and form glacial ice. As the 
ice flowed outward, it would remove the debris encumbering the 
sides of the basins and attack the rocks beneath, probably in 
some such manner as described by Lorange, and quoted by you 
on pp. 244-45 “ The Ice Age in North America.” 

I do not feel that we can completely analyze the action of 
snow and ice in depressions like those in which many glaciers 
originate, but there are certain considerations which may be 
suggested in this connection. 

It is well known that ice may be moulded by pressure and 
made to flow like a viscous body, while it: yields but very 
slightly to tension. When an attempt is made to stretch it, 
fracture results. Crevasses therefore indicate tension in the 
glaciers where they occur. 

The crevasses near the upper margins of neves , known as 
bergschrunds , are really faults, formed by the subsidence of the 
neve on. the lower side of a break. They indicate, as has been 
suggested to me by Mr. W. J. McGee, that the neve where 
they occur is in a state of tension, and the tendency is for the 
snow to pull away from the cliffs, and thus tear out portions of 
the rock to which it adheres. More than this, the crevasses 
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frequently cut completely through the neve and expose the rock 
beneath to the action of frost. In such instances the rocks are 
in the best position possible to be acted upon by great changes 
of temperature. Dark bodies on high mountains absorb heat 
when exposed to the sun, although the air may be below 32 0 F.; 
and melting the adjacent snow, become saturated with water, 
which freezes as soon as they are in shadow. The blocks thus 
loosened fall away or are removed by the motion of the nevi. 
The tops of the cliffs, however, are protected by a covering of 
snow. There is frequently a space above the top of the neve in 
summer which is exposed in like manner to the action of the 
atmosphere. These slopes recede by sapping through the action 
of frost, and precipices result. While the upper portions of the 
walls of depressions filled with neve snow are being broken away 
by the tensions in the neve, and by atmospheric action, the 
snow on the lower slopes is under compression, and thus 
rendered capable of abrading the rocks over which it flows. 

The ice, in descending the steep slopes from various sides, 
impinges with great force on the bottoms of the depressions it 
occupies, and tends to scoop out rock basins. The result of 
these combined agencies is seen when the neve is removed, and 
we find amphitheatres with precipitous walls rising immediately 
above a rock basin lake. In other words, the resulting form is 
a cirque like those of the High Sierra. 

So far as my observations extend, cirques are confined to 
mountains on which ice sculpture followed water sculpture. 
The topographic forms left after the disappearance of the ice 
are modifications of the antecedent forms due to the action of 
rain and streams. 

In the vicinity of Mount St. Elias, Alaska, the mountain 
ranges are primarily monoclinal uplifts of geologically recent 
date, and do not bear evidence of having been deeply dissected 
by streams previous to the birth of the present glaciers. The 
ice drainage is largely consequent on the present orographic 
structure, and cirques are usually absent. One remarkable ex¬ 
ception to this is furnished, however, by a fine cirque on the 
southern side of St. Elias, which is filled by neve snows and 
drained by a small glacier. Thousands of. secondary and ter¬ 
tiary glaciers exist on the southern slopes of the mountains, but 
certainly very few, and so far as my knowledge goes none, of 
these have their origin in true cirques. On the north side of the 
mountains, however, which are in general the gently sloping 
surfaces of orog'ophic blocks, topographic forms inherited from 
former aqueous erosion are conspicuous, and cirques are 
abundant. 

Glaciers exist about the summit of Mount Shasta, Mount 
Ranier, Mount Baker, and other high volcanic peaks in the 
Cascade Mountains, but none of these, so far as known, originate 
in cirques. These mountains, like the uplifts about Mount St. 
Elias, are geologically young. They are volcanoes with fuma- 
roles in their craters ; and owing to their elevation, and the com¬ 
paratively slight erosion they have suffered, it is reasonable to 
suppose that the first precipitation on their summits was in the 
form of snow. Glaciers were formed on unmodified slopes, but 
have not excavated cirques for themselves. The glaciers on these 
mountains, like many of the smaller ice streams in Alaska, 
occur on exposed slopes and not in depressions. The accumula¬ 
tions of snow and ice form prominent convex surfaces and fre¬ 
quently giye a characteristic outline to the summits which they 
cover. 

The probable origin of cirques which I have traced, together 
with the fact that they occur in thousands about the summits of 
mountains on which the glaciers followed water sculpture, 
together with their absence on unglaciated mountains like the 
Southern Appalachians, and also the fact that glaciers in them¬ 
selves do not seem to have the power of excavating similar 
depressions, is seemingly cumulative evidence pointing to the 
conclusion stated above. 

Cirques, alcoves, and possibly other forms, when considered 
simply as topographic features, may perhaps be classed together ; 
yet, genetically, alcoves and cirques are distinct, the former 
owing their existence to aqueous sculpture, usually in horizontal 
rocks, and the latter to aqueous sculpture followed by ice sculp¬ 
ture, in rocks which may be heterogeneous or homogeneous, 
horizontal or inclined. 

The generalization that “cirques are confined to glaciated 
regions,” to which Mr. Bonney takes exception, was reached 
from considering the distribution of typical examples, previous 
to the differentiation of cirques from other similar topographic 
forms. When they are recognized as distinct from alcoves, and 
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necessarily in part of glacial origin,-the reason for their distribu¬ 
tion becomes evident, as does also the further generalization 
that they ‘‘occupy localities where glaciers first appear.” 

In the Rocky Mountains the peaks and ridges on which 
cirques occur have an elevation of from io,ooo to 14,000 feet. 
The same is true also in the Sierra Nevada. In each of these 
regions the ancient nevi fields had generally about the same 
elevation, while the glaciers flowing from them descend to 
within 6000 or 5000 feet above sea-level. In Alaska, however, 
where the former glaciers descended into the ocean, cirques 
occur on peaks and ridges only 3000 or 4000 feet high, and 
examples may be found at elevations of less than 2000 feet. 
Their vertical, as well as their geographic range, therefore, 
appears to have been regulated by the climatic conditions which 
control the birth of local glaciers. 

While “ alcove ” and “ cirque ” should have a definite sig 
nificance in geology, amphitheatre, recess, bowl, and other 
correlative words, may be considered as general terms applicable 
to more or less inclosed spaces without reference to their origin. 
The semicircular recesses made by winding streams in the 
sides of canons and deep valleys, sometimes resemble alcoves. 
Craters frequently bear a close topographic similarity to cirques, 
but are readily distinguished when their origin is considered. 

On looking over my account of the cii'ques of the High 
Sierra (Eighth Annual Report, 1886-87, U.S. Geological 
Survey), I fail to discern any reason for materially changing 
it, except, as indicated above, to state more definitely the differ¬ 
ences between cirques and other topographic forms with which 
they might be confounded. 

I remain very sincerely your friend, 

Israel C. Russell. 


Large Meteor of January 24, 1892. 

It is to be hoped that further observations will be forth¬ 
coming of the brilliant meteor of January 24, ioh. SS 111 * (d e * 
scribed by Mr. T. Heath in your last number, p. 295), so that 
its real path may be computed. I think there is little doubt 
the meteor belonged to a shower of Draconids having a radiant.- 
point a few degrees south-east of the star (. On the same night 
(January 24) as that on which the fine meteor was observed, I 
saw a third magnitude shooting-star, at 7^- 55 m *» with a path 
from 324 0 + 40° to 330J 0 -f 3i|°, and this also belonged to the 
radiant in Draco. I discovered this shower on the nights of 
January 19 and 25, 1887, and determined the position of the 
radiant as at 261° + 63°. There are many other showers from 
the same point in the spring, summer, and autumn months. 

Bristol, January 31. W. F. Denning. 


On the Relation of Natural Science to Art. 

In Dr. du Bois-Reymond’s interesting lecture, as published 
recently in Nature, there occurs the following passage (p. 226): 
“Flaxman” was “certainly mistaken in representing Poly¬ 
phemus with three eyes—two normal ones which are blind, 
and a third in the forehead.” Does not the recent discovery of 
a third (parietal) eye in some of the lizard and fish tribes (not to 
mention the tunicates !) diminish the force of this assertion ? 
Fiaxman’s genius appears rather to have forestalled the dis¬ 
coveries of science in representing the human monster with three 
eyes, especially as Wiedersheim states that even in man nerve- 
fibres have been traced from the optic thalami to the pineal 
gland. W. Ainslie Hollis. 

Brighton, January 11. 

Ice Crystals. 

The following account of some very well defined ice crystals 
may be of interest. 

On December 26, 1891, the thaw set in. On the 27th, I 
noticed on the surface of the ice on the lake at Drinkwater 
Park, near Prestwich, on the outskirts of Manchester, a large 
number of very distinct, hexagonal, tabular crystals. The 
surface of the ice was not very wet. These crystals varied from 
half an inch to three inches across, were raised about an eighth 
of an inch above the surface of the ice, and in many cases bore 
a similar but much smaller crystal in the middle, raised about 
an eighth of an inch above the surface of the larger crystal. 
In some specimens the smaller crystal was rounded and indis- 
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